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Chapter  1:  Getting  started  with  LaTeX 

Version  Release  Date 

LaTeX  2.09  1985-09-01 
LaTeX  2e  1994-06-01 

Section  1.1:  LaTeX  Editors 

While  you  can  create  LaTeX  documents  using  any  editor  and  compiling  using  the  console,  there  exist  several  plugins 
for  widely  used  editors  to  simplify  creating  LaTeX  documents,  and  there  are  specialized  LaTeX  editors.  An 
exhaustive  list  of  LaTeX  editors  is  available  on  TeX.SE  (the  StackExchange  site,  dedicated  to  TeX,  LaTeX  &  Friends). 

The  most  widely  used  editors,  according  to  this  list,  are: 

•  The  Emacs  editor  with  the  AUCTeX  extension. 

•  The  Vim  editor  with  the  LaTeX-suite  plugin. 

•  Texmaker-  a  specialized  LaTeX  IDE. 

•  TeXstudio  -  another  LaTeX  IDE. 

•  TeXworks  -  one  more  LaTeX  IDE. 

While  experienced  users  of  Emacs  or  Vim  may  want  to  stick  to  their  editor  (whose  plugins  provide  a  host  of 
functionality  unavailable  elsewhere),  a  specialized  IDE  might  be  easier  to  install/use  for  beginners.  The  last  three  on 
the  list  have  a  preview  function  where  one  can  see  the  results  of  the  compilation  of  the  document. 

Additionally,  there  are  online  LaTeX  tools  that  can  be  of  use  to  beginners  or  people  that  must  collaborate,  e.g. 
ShareLaTeX  and  Overleaf. 


Section  1.2:  Installation  and  Setup 

You  can  choose  between  major  distributions  of  LaTeX: 

•  TeX  Live  (Windows,  Linux,  and  OS  X),  the  standard,  cross-platform  distribution. 

•  MacTeX  (Mac)  A  packaged  version  of  TeX  Live  made  for  OS  X  with  some  Mac-specific  tools 

•  MiKTeX  (Windows)  A  separate  distribution  entirely  that 

All  distributions  are  more  or  less  equivalent  in  an  ideal  world.  TeX  Live  has  the  advantage  of  being  available  on  all 
platforms  and  thus  has  much  better  community  support.  MiKTeX  can  take  advantage  of  Windows-specific  features. 
For  licensing  reasons,  MiKTeX  will  also  distribute  a  few  packages  that  TeX  Live  will  not. 

In  all  cases,  the  full  install  is  recommended.  Specifically,  using  MiKTeX's  download-on-command  feature  will 
hang/crash  many  editors. 

Installation 
Windows  (TeXLive) 

1 .  Download  the  most  recent  TeXLive  install-tl-windows .  exe  from  their  website. 

2.  Run  install-tl-windows .  exe  and  follow  the  instructions. 

Windows  (MiKTeX) 

1 .  Download  the  most  recent  MiKTeX  installer  from  their  website. 

2.  Run  the  installer  and  follow  the  instructions. 

Mac  OS  X  (TeXLive) 
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1 .  Download  the  most  recent  MacTeX  from  their  website. 

2.  Run  MacTeX .  pkg  and  follow  the  instructions. 

Linux  (TeXLive) 

Linux  users  have  two  options: 

1 .  Install  via  your  distribution's  package  manager  (usually  several  releases  behind) 

2.  Install  from  upstream  (released  yearly,  updated  often) 

Using  Package  Managers 

•  Arch  Linux:  pacman  -S  texlive-most 

•  Debian/Ubuntu/Mint:  apt-get  install  texlive-full 

•  Fedora: yum  install  texlive 

Note  that  using  this  method  means  that  you  will  be  dependent  on  that  package's  maintainer  for  the  distribution  for 
updates.  These  packages  will  often  be  several  releases  behind  the  most  recent  distribution,  often  meaning  critical 
updates  will  be  missing.  It's  almost  always  best  to  install  from  upstream.  Also  note  that  the  distribution's  package 
manager  will  probably  not  recognize  the  direct  installation  and  could  try  to  install  it  when  one  installs  other  related 
support  packages. 

Installing  from  Upstream 

1.  Download  the  most  recent  TeXLive  install-tl-unx.tar.gz  from  their  website. 

2.  Extract  the  files  from  the  archive  with  tar  -zxvf  install-tl-unx.tar.gz. 

3.  Change  into  the  downloaded  folder  with  cd  install-tl-unx. 

4.  Run  . /install-tl  and  follow  the  instructions. 

TeXLive  should  now  be  installed  under  /usr/local/texlive/YEAR/,  where  YEAR  is  the  four  digit  year  (e.g. 

201 6).  In  this  way,  it  is  possible  to  have  multiple  TeXLive  versions  alongside  each  other  and  switch  between 
them  by  changing  your  PATH  variable. 

Open  this  folder  and  check  the  bin  folder.  It  should  contain  a  subfolder,  which  (depending  on  your  platform) 
will  be  something  like  i386-linux  or  x86_64-linux. 

5.  Add  the  TeX  Live  binary  folder  to  your  path  with 

EXPORT  P ATH=/usr/local/texlive/YEAR/bin/ PLATFORM :$PATH 

where  year  is  the  four  digit  year  (e.g.  2016),  and  platform  is  your  platform  (e.g.  x86_64-linux). 


Test  Installation 

The  LaTeX  installation  is  now  complete.  To  test  it,  create  a  new  file  with  your  favorite  text  editor,  name  it  test.tex 
and  add  the  following  content: 

\documentclass {article} 

\begin{document} 

Hello  World! 

\end{document} 
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Now,  open  the  console  or  terminal,  navigate  to  the  folder  where  you  saved  test .  tex  and  run 
pdflatex  test 

(Note  that  your  editor  may  have  facilities  to  run  this  for  you.) 

This  creates  several  new  files,  including  test .  pdf.  This  is  the  output  document,  and  looks  like  this: 
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IlfsLIo  WmldE 


I 
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Congratulations,  you  have  successfully  installed  LaTeX,  and  created  your  first  LaTeX  document! 
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Chapter  2:  Title  Pages 

Section  2.1:  Standard  report  titlepage 

\documentclass{ report} 

\begin{document} 

\title{I  want  to  be  a  Wombat} 

\author{Carl  Capybara} 

\maketitle 

\end{document} 

This  will  create  a  title  page  with  no  other  content: 


1  Writ  it  to  l>o  H  Wimilmt 


( ’ar]  C  '^tiArA 


July  2tk  2mtl 
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Chapter  3:  Header  and  Footer 

Section  3.1:  Using  fancyhdr  and  titleps  packages 

\documentclass [ 12pt ] {article} 

\usepackage {titleps} 

\usepackage{ fancyhdr} 

\usepackage{graphicx} 

\usepackage{lipsum}  %  for  dummy  text 

\pagestyle{myheadings} 

\pagestyle{ fancy} 

\fancyhf {} 

\setlength{\headheight}{30pt} 

\ renewcommand{\headrulewidth} {4pt} 

\renewcommand{\footrulewidth}{2pt} 

\fancyhead[L] {\includegraphics [width=1 cm] {example-image-a}} 

\fancyhead[C] {} 

\fancyhead [ R] {\ rightmark} 

\fancyfoot [L] {ABC} 

\fancyfoot [C] {\textcopyright  xyz} 

\fancyfoot [R] {\thepage} 


\begin{document} 

\section{First  section} 
\subsection{One} 
\lipsum[ 1 -3 ] 
\subsection{Two} 
\lipsum[4-6] 

\end{document} 
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-■i.  LiKi!krtl*t  ill'll,  iiomuaiuv  vi‘J,  nrl.  I  i  ktliw  m*,  itudfisiiadit  sll  kilh-I  , 
fcnni-Tirl  nin  ™.  dni|iili«>  mnu-.  iuw.jni:L.  Poiih:  ru  pimus  (jnLsqn'>  viiin-iil", 
■1 1 1 in  m-il  nil i ii-r-s  .mi  nil.  jK'iLr  lon-iM  1'hm.l:.  dnJ.  n  init^iLli-  i  l.n  orm  »-il 
iniilrt.  Doiim.1  huttus.  i.'nrihlniT  ri  nunui  AIhliihih  (Loloi  who,  conn . . 

pdUL  IlILU.  ulllicj.fl  LULU,  pliiurilil  ill.  '.vj’l  lill'W-T  IDL  Ii  Cdl.  U l.'LLTI  1111  □ UL, 

frillai'llMllli  Ittlh  llnM.  i-^lio  vi-I  imIVi 


ABC  ©«™ 


Section  3.2:  Page  number  as  CurrPage/TotalPages  in  footer 


\documentclass [ 12pt ] {article} 

\usepackage{lastpage} 
\usepackage{fancyhdr} 
\usepackage{graphicx} 
\usepackage{lipsum}  %  for  dummy  text 

\pagestyle{myheadings} 
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\pagestyle{ fancy} 

\fancyhf {} 

\setlength{\headheight}{30pt} 

\ renewcommand{\headrulewidth} {1 pt} 
\renewcommand{\footrulewidth}{2pt} 

\lhead{\includegraphics[width=1 cm] {example- image- a } } 
\rhead{} 

\lfoot{ABC} 

\ rf oot{\thepage/\ page ref {Last Page}} 

\begin{document} 

\section{First  section} 

\subsection{One} 

\lipsum[ 1 -3 ] 

\end{document} 


A 


I  First  section 

I. 1  One 

[.la mi  jjKimi  iLndir  xit  nJiiL-t  Mmscs-ii -1 ih'i  lu ILpoxinji  h'IjL.  IJt  puiu  (M, 
m-ni  ili'ilniti  »i  i'liu.  i.ii  in  ml^pd^iriK  i  ll iii-  li-l  -  ni[-ii1(Hir  ilii-liuN  fiiiiviiU 
IHMIJK  N*II1  Mill  |||.HT(!.  IbUllLIIIJlJV  Pgjtl.  till  ls»W-1rt  IK  IT  1(1.  VIlijMItlle  tT, 
ranfl,Tiii  Dcinir  vdiwnln  ibiKiu1  «i  ncqm*-  Pcflriitrsqiu1  li  aliTt.int  muriii  tris- 
i  |i|U> -  .'.hlih-mi-.  i‘i  Ditimct  fiuij  ■*  sc  liirrfcffitTto*.  Muni*  iH  V-n. 

Crl-1  L'j ',‘iuTfi  mr-tun  rlmncih  m-m  Nulla  (1  livtiw  vc*1  ilnilmii  urini  i'iumiU 
111'  I i*  1  ■-  PIll^HIlh  111  Il-Tllis  HI  fHJl'i  I ■  || ^1 M ■  KlHivifU  I'l.ii’  IHt  llllCfil‘1  mhhpii 

i  —  ■ .  M.fiir-  iii.  preen  mi  i|H>  vivurn  w,  liiim  . . .  *«« wl  lim  hItij- 

lt.S  Li]i:< ui ji Jluli .  Arm'iui  Luuinlnu .  A J ■_< l U  iLu-Jli  uiiU.il.  LUAkssuudu  in,  imh'iuiu' 

.■I  iimllr- .uimll.i.  ''in  ilIumii  ium-hh  miuna  mil  In  Danpc  ratine  red  -  u.'  i 

i i>jj-'  Duls  i nil li  ini  (*u,  mi'iiinsiii  «tei(Vik1.  ilfcwi.  Dui* 

'.■’UL  ULld  -nl  iMLUli  IJ-I'LI  rJj^lJLiBJlL,  JliilUlUL 

iNiuii  iLui  ] i )j. i ■  I . l .  li  inuillii  :i.  c-iiuanncl.  xatlukix,  Millie  ilwliii  wsl.  wsi  \-liir i:-i 
iimftat  Iwrai  unti  jiurfu.  Niwn  lnda  Bw.  ]Ji*tuini  'M.  Iidvrl*  uUrui'- 

I I .  I  I'U  ilm.  Duiui:  : Jic|i  irl .  Nirtin  scxl  ziL'iuiu^niL  !>iiirjnlim.,  lt.hI  liLum  .  ilipul 
ranenn.  vital*  nvniirc  idio  iw*tiis  n  md.  Mnrbi  ar  cirri  nt  nLd  IwivHj™!  miull  n. 
Sut|JC.^^Jia^i.,  uL  hirLi-n.  {.‘nit  nny;  luilt.  E\.'JL'llLi^^l^lLJL,  n  miiLi.  Cuui  rui-dH- 
ftstoqUll  pmaUbuK  H  i  iKi.unis-  il*.  ji.irlin  will  ilium  1 1  -,  u;utn*1iLT  jiiliriiliix  unn. 
Aliqikjuu  lijkiiiLiil  ilium..  XiiIIil  lUlni iv. ur|ui  vextibiLLiini  Liujii^  JNilldunuiihi 

L‘lLX"ilL"  IlD’hIK  jcmilii. 

MilIIii  iii.i:j  !,-i.iiIil  piotlilin  rliiLni.  LVinrr  IriiK  rrnt,  diu^rnr  ucm.  ■vriliLtpn.t 

m  r.j»c>liuii  lri:-1i<Liu  III  hah.  VSi'ninu*-  vimi n.  f.-ni  n-iiti  n  il  fi  I?-.  Rum  i  m  u i- 
iliuieit  |ii'l]mr1iv£|iiL  iulIi'  E'Liaj-HIrm  mLi|'i-i  iuK  scrapes  flit  Piui ii  li  nLinniuu 
hiiL.-,i  lu.- hLilwiu  .  SjiHi  cUmiu  twpin.  iikilrKhir  vilar.  plm  i-i  .>1  a,  umJo>1n-  iuh, 

iii.  i Efli-iw lifts  laminin  Nhjii  ipnuu  limth.  i-lwfend  si .  fumurjisMi  ih‘i  nt.- 
ojri  a  i|iMinn  Miirhi  NmmIii  li|;iLhi  Fi>u^s«l  iii.v^im  Nimr  clnU-iKl  im  niHKiniH 
]okdi  Sal  Vm.  inlit  mil  In.  ni, a- iinn,  T^lli'iilnoiH  r-Liddiutf  imnir.  wJ  nn^iia. 

I I  n  i-u,-"i  iLMLifibu  Pl-ftffi«il  iiLMiLod  nuTM1  im  piuit-.  Dlhi«  Uln-iHtiim  ijuma 

Ill -tdJii.-:.  Mulluu  LLirtmM  pLiivnicir  kdiiii.  L-Vjlil-l  i-l  mi.  Niuu  vulfiulnli:  iul-Luh 

eme-juni.  Vw-tlbulLnti  pdlstnlaqnff.lelB™  niiwii. 


ABO  1/1 
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Chapter  4:  Text  Formatting 

Section  4.1:  Bold  text 

In  order  to  typeset  text  in  bold,  use  \textbf: 

\textbf{This  text  is  typeset  in  bold.} 

Section  4.2:  Emphazise  Text 

In  order  to  emphasize  text  the  command  \emph  can  be  used  which  usually  displays  the  text  in  an  italics  font: 
This  is  some  text  with  \emph{emphasized  words}. 

Section  4.3:  Strike  through  text 

The  command  \sout  of  the  package  ulem  strikes  through  a  text: 

\sout{This  text  is  striked  through} 

The  package  ulem  redefines  the  command  \emph.  When  you  do  not  want  to  have  this  behavior  you  can  use  the 
package  ulem  with  the  option  normalem: 

\usepackage[normalem] {ulem} 
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Chapter  5:  Tables 

Section  5.1:  The  tabular  environment 

The  tabular  environment  is  the  most  basic  way  to  create  a  table  in  LaTeX  and  doesn't  require  any  other  packages. 
\ begin { tabular }{ | lcr | | } 

left  aligned  column  &  center  column  &  right  column  \\ 

\hline 

text  &  text  &  text  \\ 
text  &  text  &  text  \\ 

\end{tabular} 


left  aligned  column 

center  column 

right  column 

text 

text 

text 

text 

text 

text 

The  parameter  ( |  lcr  |  |  in  the  example)  is  called  the  table  specification  and  tells  LaTeX  how  many  columns  there 
are  and  how  they  are  supposed  to  be  formatted.  Each  letter  represents  a  single  column.  Possible  values  are: 

Character  Meaning 

I  left  aligned  column 

c  centered  column 

r  right  aligned  column 

p{'width'}  e.g.  p{5cm}  paragraph  column  with  defined  width 
|  (pipe  character)  vertical  line 

|  |  (2  pipes)  2  vertical  lines 

Cells  are  separated  by  the  &  character.  A  row  is  ended  by  2  back  slashes  \\. 

Horizontal  lines  can  be  inserted  by  using  the  \hline  command. 

Tables  are  always  formatted  to  be  wide  enough  to  include  all  the  content.  If  a  table  is  to  big,  LaTeX  will  print 
overfull  hbox  warnings.  Possible  solutions  include  using  the  p{ 1  width ' }  specifier  or  other  packages  like  tabularx. 

A  table  with  column  headings  spanning  over  several  columns  can  be  created  using  the  command 
\mult icolumn {cols }{pos}{ text}. 

\begin{center} 

\ beg in{ tabular }{ | c | c | c | c | } 

\hline 

&\mult icolumn {3 }{ | c | } {Income  Groups }\\ 

\cline{2-4} 

City&Lower&Middle&HigherW 

\hline 

City-1&  11  &  21  &  1 3\\ 

City-2&  21  &  31  &41W 
\hline 

\end{tabular} 

\end{center} 
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Income  Groups 

City 

Lower 

Middle 

Higher 

City-1 

11 

21 

13 

City-2 

21 

31 

41 

Note  that  the  command  \multicolumn  has  three  mandatory  arguments:  the  first  argument  specifies  the  number  of 
columns  over  which  the  heading  spans;  the  second  argument  specifies  the  position  of  the  heading(l,  c,  r);  and  the 
third  argument  is  the  text  for  heading.  The  command  \cline{2-4}  specifies  the  the  starting  column(here,  2)  and 
ending  column(here,  4)  over  which  a  line  is  to  be  drawn. 

Section  5.2:  Coloring  Table 

To  make  the  table  more  readable,  following  are  the  ways  to  color  it: 

1.  Rows 

2.  Columns 

3.  Lines 

4.  Cells 

Coloring  Rows 

Use  \ rowcolor  (provided  by  colortbl:  also  loaded  by  xcolor  under  the  [table]  package  option).  Example: 

\documentclass {article} 

\usepackage[table] {xcolor} 

\begin{document} 

\begin{tabular}{  |  1  |  1  |  1  |  } 

\rowcolor{green} 

A  &  B  &  C  \\ 

\rowcolor{red} 

D  &  E  &  F  \\ 

G  &  H  &  I  \\ 

\rowcolor{blue} 

J  &  K  &  L 
\end{tabular} 

\end{document} 


Coloring  Columns 

Columns  can  be  colored  using  following  ways: 


GoalKicker.com  -  LaTeX  Notes  for  Professionals 


13 


Defining  column  color  property  outside  the  table  tag  using  \newcolumntype: 


\newcolumntype{a}{  >{\columncolor{yellow}}  c  } 

•  Defining  column  color  property  inside  the  table  parameters 

\begin{tabular}{  |  >{\columncolor{red}}  c  |  1  |  1  } 


Example: 

\documentclass{ article} 

\usepackage[table] {xcolor} 

\newcolumntype {a }{>{\columncolor {yellow} }c } 
\newcolumntype{b}{>{\columncolor{green}}c} 

\begin{document} 

\begin{tabular}{  a  |  >{\columncolor{red}}c  |  1  |  b  } 
\hline 

A&B&C&DW 

E&F&G&HW 

\hline 

\end{tabular} 

\end{document} 


Coloring  Lines 

Use  \arrayrulecolor.  Example: 

\documentclass {article} 
\usepackage[table] {xcolor} 

\a r ray rulecolor{ blue} 

\begin{document} 

\begin{tabular}{  |  1  |  1  |  1  |  } 
\hline 

A  &  B  &  C  \\ 

\hline 
D  &  E  &  F\\ 

\hline 

G  &  H  &  I  \\ 

\hline 

\end{tabular} 

\end{document} 


GoalKicker.com  -  LaTeX  Notes  for  Professionals 


14 


A 

B 

0 

D 

E 

F 

G 

II 

1 

Coloring  Cells 

Use  \cellcolor.  Example: 

\documentclass {article} 
\usepackage[table] {xcolor} 

\begin{document} 

\begin{tabular}{  |  1  |  1  |  1  |  } 
\hline 

A  &  B  &  C  \\ 

\hline 

D  &  E  &  \cellcolor{green}F  \\ 
\hline 

G  &  H  &  I  \\ 

\hline 

\end{tabular} 

\end{document} 


A 

B 

C 

D 

E 

1 

G 

II 

T“ 

We  can  define  our  own  colors  too  using  package  colortbl.  Following  are  the  tags  examples: 

\definecolor{Gray}{gray}{0 . 85} 

\columncolor [RGB] {230,  242,  255}} 

\columncolor [HTML] {AAACED} 
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Chapter  6:  Typesetting  Mathematics 

One  of  the  biggest  advantages  of  LaTeX  is  its  skill  in  typesetting  equations.  Here,  the  fundamentals  of  typesetting 
equations,  some  of  the  various  packages  that  can  be  used,  as  well  as  common  symbols,  are  described. 

Section  6.1:  Basic  Equations 

Simple,  Inline  Equations 

You  can  do  a  simple  inline  equation  by  using  $an  equation  here$. 

For  example,  you  might  do 

$\lim\limits_{n  \to  \infty}  \f rac{1 }{2An}  i\bar  z$ 
which,  if  we  put  a  little  fake  text  around  it,  gives 

Foe  lim  A-iz  quirt 
ra-*co  z 


Numbered,  Centered  Equations 

When  writing  papers  or  other  documents,  it  is  sometimes  preferable  to  have  your  equations  centered  and 
numbered,  as  opposed  to  in-line.  Then,  use  the  \begin{equation}  and  \end{equation}  commands. 

For  example,  if  we  use  the  code 

\begin{equation} 

\lim\limits_{n  \to  \infty}  \f rac{1 }{2An}  i\bar  z 
\end{equation} 

And  add  a  little  text  around  it,  we  get 


Fou  ijuux  bln  linuum  LL]>h uni  Um  A  i z  few  u mix  bln. 

n-p -aa  £ 


You  can  remove  the  numbering  of  the  equation  by  using  \begin{equation*}  and  \end{equation*}. 
For  example,  if  we  use  the  code 
\ begin {equation*} 

\lim\limits_{n  \to  \infty}  \f rac{1 }{2An}  i\bar  z 
\end{equation*} 

and  add  a  little  text  around  it,  we  get 


Fbo  qnux  bLi  Jipstim 


quux. 


lim  tz 

n-toc  2n 


(though  it  should  be  noted  you  have  to  use  the  amsmath  package  for  this). 
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Section  6.2:  Finding  Symbols 

Sometimes,  it  can  be  difficult  to  find  the  mathematical  symbol  you  need.  There  are  several  options  here.  The  first 
(and  quickest)  is  to  use  Detexifv.  where  you  draw  the  symbol  you'd  like,  and  it  tries  to  find  what  you  want,  like  as 
shown  below: 


Detexify 


i  classify  symbols  J 


Score:  0.076721263121454 
\usepacfcage{  amssymb  } 

Meqslant 

math  mode 

< 

Score:  0.1 1561 45441 37 54B 82 
\usepacfcage{  amssymb  } 

\leq 

math  mode 

> 

Score:  0.11692004279045627 
\usepackage{  tipa  } 

\textrptr 

textmode 

Another  option  is  to  use  the  comprehensive  LaTeX  symbols  list,  which  can  be  found  here.  If  you  are  using  the 
package  unicode-math  this  list  of  all  supported  symbols  can  be  helpful.  Another  option  is  this  website,  which  has 
common  math  symbols. 


Section  6.3:  Packages  available  for  use 

While  standard  LaTeX  is  all  that  is  needed  for  most  simple  mathematical  formulae  and  equations,  sometimes  more 
symbols  and  tools  are  needed.  There  are  multiple  packages  available  that  will  enhance  your  equations  and  provide 
you  with  more  to  work  with.  Three  of  the  main  packages  are  described  below.  Remember,  to  load  a  package,  type 
\usepackage{package>  in  your  document  preamble. 

amsmath 


The  amsmath  package  is  an  incredibly  useful  package.  It  is  used  to  allow  your  equations  to  be  centered  but  not 
numbered,  as  in  \begin{equation*>,  it  is  used  to  create  matrices  (as  described  below)  and  it  introduces  many 
other  useful  commands,  such  as  \overset  and  \underset,  described  below.  The  amsmath  package  documentation 
can  be  found  here. 

mathtools 


The  mathtools  package  builds  off  of  the  amsmath  package,  adding  further  useful  symbols  and  tools.  It  automatically 
loads  the  amsmath  package,  so  you  do  not  need  to  load  both  in  your  document  preamble.  The  mathtools 
documentation  can  be  found  here. 

amssymb 

The  amssymb  package  provides  many  extra  symbols  that  can  be  very  handy  for  more  complex  equations.  The 
amssymb  documentation  can  be  found  here. 
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Font  packages 


There  are  also  various  fonts  you  can  use  for  your  equations,  as  described  on  this  question  on  the  TeX  stack 
exchange,  for  TeX,  LaTeX,  and  friends. 

This  paper  is  a  concise  explanation  of  the  different  features  provided  by  some  packages  as  well  as  standard  LaTeX; 
it  is  very  helpful. 

Section  6.4:  Good  Commands  to  Know 

Some  of  the  most  common  commands  include: 

•  Fractions  and  Square  Roots:  For  fractions,  use  \frac  {numerator}{denominator>.  For  square  roots,  use 
\sqrt[ root] {number}. 

•  Greek  letters:  use  the  commands  given  in  the  table  below: 


a  A 

\alpha  A 

vN 

\nu  N 

\beta  B 

& 

\xi\Xi 

Tr 

\gamma  \Gamma 

oO 

0  0 

SA 

\delta  \Delta 

ttII 

\pi  \Pi 

eeE 

\epsilon  \varepsilon  E 

pgP 

\rho\varrho  P 

CZ 

\zeta  Z 

aZ 

\sigma  \Sigma 

VH 

\eta  H 

rT 

\tau  T 

Q$Q 

\theta  \vartheta  \Theta 

vT 

\upsilon  \Upsilon 

t.I 

\iota  I 

\phi  \varph±  \Phi 

kI< 

\kappa  K 

xx 

\chi  X 

AA 

\lambda  \Lambda 

\psi  \Psi 

f.tM 

\mu  M 

ujQ. 

\orrega  \Omega 

•  Operators:  \leq  gives  the  less  than  or  equal  to  symbol,  \geq  gives  the  greater  than  or  equal  to  symbol,  \neq 
gives  the  not  equal  symbol,  \sum  gives  the  summation  symbol,  \partial  gives  the  partial  derivative  symbol, 
\nabla  gives  the  Laplacian  operator,  \times  gives  the  cross  product  or  multiplication  symbol,  \cdot  gives  the 
dot  product  or  multiplication  symbol,  and  \int  gives  the  integral  symbol. 

•  Arrows:  \rightarrow  and  \leftar  row  give  right  and  left  arrows,  respectively. 

•  Percents:  If  typing  %  in  LaTeX,  it  is  important  to  include  a  backslash,  \%  as  the  percent  symbol  is  normally 
used  for  comments. 

•  Superscripts  and  Subscripts:  To  do  a  superscript,  you  can  type  xA2,  or,  for  longer  superscripts,  xA  {2x}.  To 
do  a  subscript,  you  can  type  x_a,  or,  for  longer  subscripts,  x_{ab}. 

•  Bold:  Use  \boldmath{ . . . }  to  make  your  math  symbols  bold.  Other  options  are  given  at  this  TeX.SX  question. 
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Math  symbols  are  automatically  italicized;  if  you  don't  want  this  to  be  true,  make  your  equation  text  as 
described  below. 

•  Infinity:  To  write  infinity,  use  the  command  \infty. 

•  Moving  items  over  or  under  another:  First,  for  math  operators  only,  there  is  an  alternate  method.  You  can 
type  the  math  operator,  say  \int,  and  then  use  the  \limits  command.  An  example  is  \int\limits_{\infty> 
or  \int\limitsA{\infty}.  Then,  for  normal  cases,  you  can  do  \overset{top}{normal}  or 
\underset{bottom}{normal>.  This  can  be  very  useful  for  doing  vectors.  For  example,  you  might  do 
\overset{\rightarrow}{x}  The  amsmath  package  is  need  for  overset  and  underset. 

•  Curly  Braces:  Because  curly  braces  are  used  in  commands,  it  is  necessary  to  type  \{  or  \}  to  get  curly 
braces. 

•  Text:  To  include  text  in  equations,  type  \usepackage{amsmath>  in  the  preamble,  and  then  type  \text{ . . . }. 

•  Space:  To  add  space  in  your  equations,  type  \quad  between  the  two  items  you  want  to  separate  (for 
example,  you  might  have  $2x  \quad  cos). 

Section  6.5:  Creating  New  Symbols 

Let's  say  you  cannot  find  the  symbol  you  need  anywhere.  You  can  create  a  custom  symbol.  For  example,  the  code 

\documentclass {article} 

\usepackage{graphicx, amsmath, amssymb} 

\DeclareRobustCommand{\ diamond times} {% 

\mathbin{\text{\rotatebox[origin=c] {45} {$\boxplus$} } }% 

} 

\begin{document} 

$a\diamondtimes  b$ 

\end{document} 


creates  and  calls  a  symbol,  giving 


This  is  a  simpler  example;  it  merely  has  to  rotate  an  already  existent  symbol.  However,  you  can  create  more 
complex  symbols. 

This  section  is  in  the  process  of  being  expanded. 

Section  6.6:  Matrices 

Matrices 

You  must  always  use  the  amsmath  package  if  you  are  going  to  use  the  following  commands.  There  are  four  main 
types  of  matrix,  as  shown  in  the  code  below: 

\begin{matrix} 
a  &  b  \\ 
c  &  d 

\end{matrix} 

\quad 
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\begin{pmatrix} 
a  &  b  \\ 
c  &  d 

\end{pmatrix} 

\quad 

\begin{bmatrix} 
a  &  b  \\ 
c  &  d 

\end{bmatrix} 

\quad 

\begin{vmatrix} 
a  &  b  \\ 
c  &  d 

\end{vmatrix} 

\quad 

\begin{Vmatrix} 
a  &  b  \\ 
c  &  d 

\end{Vmatrix} 

This  code  produces 


a  h 

(a  b\ 

a  h 

a  b 

a  b 

c.  d 

V  d) 

c  d 

c  d 

c.  d 

There  are  a  couple  important  things  to  note  about  this: 

1 .  It  is  important  you  put  your  matrix  within  the  equation,  equation*,  or  $. .  .$  environment  -  the  bmatrix 
command  is  not  a  math  environment  on  its  own. 

2.  The  construction  of  the  matrix  is  actually  fairly  simple.  For  each  row,  you  create  each  element  (say  x_{l  1 }), 
then  put  a  &,  and  then  write  the  next  element.  For  multiple  rows,  at  the  end  of  each  row  put  \\  (you  do  not 
have  to  do  this  for  the  last  row).  It  is  fairly  similar  to  a  table  in  this. 
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Chapter  7:  Creating  a  Bibliography 


Parameter 


Detail 


thebibliography 


\bibitem{<a>}  <b> 


{x} 


This  environment  sets  the  scope  for  the  actual  bibliography.  It  defines  a  list-like  environment 
within  which  you  can  use  Nbibitem  to  set  a  bibliography  item. 

The  thebibliography  environment  takes  a  single  argument  that  represents  the  widest 
element  to  be  expected  in  the  enumeration  of  the  \bibitems.  For  less  than  1 0  entries,  use  a 
single  character/digit;  for  less  than  100  entries,  use  two  characters/digits, ... 

Set  the  bibliography  item  <b>  and  make  it  available  to  \cite  within  the  document  using  the 
label  <a>. 


Section  7.1:  Basic  bibliography  with  biber 


To  start  a  bibliography  you  need  to  define  your  sources.  Create  a  database  file  (like  sources  .bib)  and  include  some 
content: 

@book{Doe1993, 

Author  =  {John  Doe}, 

Publisher  =  {Earth  University}, 

Title  =  {Creating  a  bibliography  with  biber}, 

Year  =  {1993}} 

You  can  then  include  your  database  file  in  your  main  document  and  cite  the  new  source  (Doel  993). 

\documentclass {article} 

%  Include  the  biblatex  package  and  tell  it  to  use  biber  as  a  backend . 

%  Without  specifying  the  backend,  it  assumes  biber. 

\usepackage[ backend=biber ] {biblatex} 

%  Define  where  biber  can  find  your  sources 
\addbib resource {sou  roes . bib} 

\begin{document} 

"Biber  isn't  that  difficult."  \cite{Doe1 993} 

%  Use  \cite{source-ID }  to  generate  a  citation 

%  Print  the  bibliography 
\printbibliography 

\end{document} 

To  compile  the  document,  you  will  need  to  run  3  commands  in  sequence: 

1 .  pdf  latex  to  create  an  auxiliary  file  which  tells  biber  what  sources  are  needed 

2.  biber  to  create  an  auxiliary  file  with  all  the  sources  which  can  be  used  by  pdf  latex 

3.  pdf  latex  to  include  the  auxiliary  file  and  create  the  PDF 
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'Biber  isrrt  that  difficult,”  [1] 


References 

[1]  John  Doe.  Creating  a  bibliography  witk  biber.  Earth  University,  1993. 


Find  many  more  options  and  additional  fields  for  bib  files  in  the  package  documentation  on  CTAN. 

Section  7.2:  Basic  bibliography  without  packages  (manual 
formatting) 

See  [1]  or  [2]  or  [1,  2]. 


References 

[1]  Author.  A,  A  title.,  Journal  of  So-and-So,  2000. 
[2|  Someone,  B,  Another  title,  Book  of  books,  1900. 


\documentclass{article}%  or  book,  report,  .  .  . 

\begin{document} 

See  \cite{citeA}  or  \cite{citeB}  or  \cite{citeA,  citeB}. 

\begin{thebibliography}{x} 

%  \bibitem{<biblabel> }  <citation> 

\bibitem{citeA} 

{\scshape  Author,  A},  {\itshape  A  title},  Journal  of  So-and-So,  2000. 

\bibitem{citeB} 

{\scshape  Someone,  B},  {\itshape  Another  title},  Book  of  books,  1900. 
\end{thebibliography} 

\end{document} 

Note  that  unless  you  really  know  why,  you  should  probably  not  do  this.  Using  designated  packages  (see  other 
examples)  is  preferable. 
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Chapter  8:  Add  Citation 

Section  8.1:  Add  citation  to  already  existing  LaTeX  document 

At  the  end  of  the  document  add  the  following: 

\bibliographystyle{sfy/e} 

\bibliography  {file  location } 

Create  a  file  with  extension  .bib  and  save  the  citation  as  follows: 

@inproceedings{citation_name, 
title={Paper  Title}, 
author={List  Authors}, 
pages={45--48} , 
year={2013}, 

organization={organization  name} 

} 

To  cite  use  the  following:  \citet {citation_name} 
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Chapter  9:  Counters,  if  statements  and 
loops  with  LaTeX 

Section  9.1:  Operations  with  counters 

This  example  shows  how  to  use  mathematical  operations  with  counters.  It  may  be  useful  for  loops  in  latex. 
Addition:  \addtocounter{num}{n} 

this  command  adds  n  to  num,  where  num  is  a  counter  and  n  is  a  positive  integer. 

Subtraction:  \addtocounter{num}{-n} 

this  command  subtracts  n  from  num,  where  num  is  a  counter  and  n  is  a  positive  integer. 

Multiplication:  \multiply\value{num}  by  n 

this  command  multiply  num  by  n,  where  num  is  a  counter  and  n  is  an  integer. 

Division  \divide\value{num}  by  n 

this  command  divides  num  by  n  and  gets  the  integer  part  of  the  quotient  (num  is  a  counter  and  n  is  an  integer) 

\documentclass{ article} 

\begin{document} 

\newcounter {num} 

\setcounter{num}{3} 

\addtocounter{num}{1 0} 

\thenum\\%prints  13 
\addtocounter{num}{-3} 

\thenum\\%prints  10 
\stepcounter{num} 

\thenum\\%prints  11 
\multiply\value{num}  by  \value{num} 

\thenum\\%prints  121 
\multiply\value{num}  by  2 
\thenum\\%p rints  242 
\divide\value{num}  by  60 
\thenum %prints  4 
\end{document} 

\newcommand{num}  declares  counter.  \setcounter{num}{3}  sets  num  value  to  3. 

\addtocounter{num}{10}  adds  10  to  num. 

\addtocounter{num}{-3}  subtract  3  from  num. 

\stepcounter{num}  adds  1  to  num 
\multiply\value{num}  by  \value{num}  squares  num. 

\multiply\value{num}  by  2  doubles  num. 

\divide\value{num}  by  60  divides  num  by  60  and  gets  the  integer  part. 

The  result  of  the  code:  13W10W1 1W1 21W242W4 
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(\\  symbolizes  new  line) 

intcalc  package  adds  some  other  integer  operations  e.g.  mod,  pow,  sng,  abs,  inv  ... 
intcalc  package.pdf 

Section  9.2:  Counter  declaration,  initialization  and  printing  to 
pdf 

It  is  possible  to  use  integer  variables  with  latex.  To  create  a  new  variable  we  need  the  \newcounter{name} 
command,  where  name  is  the  name  of  the  new  counter.  The  name  must  contain  only  letters.  This  command  creates  a 
new  one  with  name  \thename.  With  this  command  we  can  print  name  variable  onto  the  paper.  The  initial  value  of 
name  is  0.  To  give  value  to  "name"  we  can  use  \setcounter{name}{n}  where  n  is  an  integer.  \value{name}  is  a 
function  which  returns  with  the  value  of  name. 


\documentclass {article} 
\begin{document} 

\newcounter{num} 

\thenum 

\setcounter{num}{3} 

\thenum 

\newcounter {number } 

\setcounter{ number }{\value{num}} 
\thenumber 


%new  counter,  initial  value  is  0 
Xprint  0 
%set  num  to  3 
Xprint  3 

Xset  number  to  value  of  num 
Xprint  3 


Latex  provides  some  other  formats  to  print  a  number. 
Other  types  of  printing: 


\arabic{num}\\ 


\Roman{num}\\ 

I, 

ii, 

,  HI , 

IV,  . 

(num 

=  i. 

,  2,  3,  . 

•  •  ; 

\roman{num}\\  %-> 

i. 

ii, 

-  Hi, 

iv,  . 

(num 

=  I 

,  2,  3,  . 

•  •  ) 

\Alph{num}\\  X^ 

A, 

B, 

C,  D, 

(num 

=  h 

2, 

3,  ..  . 

,  26) 

\alph{num}\\  X^ 

a, 

b, 

c,  d, 

(num 

=  h 

2, 

3,  ..  . 

,  26) 

\fnsymbol{num}\\ 

* 

/ 

1\  t, 

§,  1 

Is  ** 

/  1 

,  ft, 

ft 

(num  =  7, 

2,  3, 

\end{document} 


0 

3 

3 

Latex  provides  some  other  formats  to  print  a  number. 
Other  types  of  printing: 

3 

III 

in 

C 

c 

t 


Section  9.3:  If  statements 

In  latex  we  can  use  built-in  commands  to  execute  code  whether  the  conditions  are  true  or  not. 
Comparing  two  integers:  \ifnum\value{num}>n  {A}  \else  {B}\fi 
This  code  executes  A  if  num>n  else  B.  We  can  substitute  >  with  <  and  =. 
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If  a  number  is  odd:  \ifodd\value{num}  {A}\else 


If  num  is  odd  then  it  executes  A  else  B. 

If  with  condition:  \ifthenelse{condition}{A}{B} 

We  have  to  load  ifthen  package  to  use  this  command.  If  condition  are  true  then  it  executes  A  else  B. 

It  is  possible  to  create  complex  condition  with  \(  \),  \AND,  \0R,  \N0T. 

For  example:  \  ifthenelse{\(\NOT  4<2  \0R  4>11\)\AND\isodd{4}}{A}{B} 

This  piece  of  code  writes  down  "B"  on  the  page.  \N0T  4<2  is  true  and  4>1 1  is  false.  If  we  connect  a  false  and  a  true 
statement  with  "OR"  then  the  result  is  true.  So  \(\N0T  4<2  \0R  4>11  \  )  is  true.  \isodd{4}  is  false  because  4  is  even. 
A  false  and  a  true  statement  connected  with  "AND"  is  false,  so  the  output  is  B. 

An  example  code: 

\documentclass{ article} 

\usepackage{ ifthen} 

\begin{document} 

\newcounter {num} 

\setcounter{num}{1 0} 

If  num$>$100  then  the  next  sentence  will  be  "Num  is  large."  else  "Num  is  small." 

Num  is  \ifnum  \value{num}>1 00  {large}  \else  {small}. 

If  num  is  odd  then  the  next  sentence  will  begin  with  "Odd"  if  not  then  with  "Even" 

\ifodd  \value{num}  {Odd}  \else  {Even}  numbers  are  cool. 

If  (num$>$3  and  (1$<$0  or  num$=$10))  is  true  then  the  next  sentence  will  be  "True."  else 
"False. " 

\ifthenelse{\value{num}>3\AND\(1<0  \0R  \value{num}=1 0\ ) }{True. } {False. } 


\end{document} 


li  nutLL>UKJ  risrn  thn  iwxt  will  bn  ".Nihil  ih  Lwgt.''  oLhp  Nuxll  is 

Email.71 

Num  b  H-nutil. 

U  i  in  hi  is  odd  then  Ltu?  elcixI  Bontnunn  wiU  begin  with  "Chid",  if  not  them  with 
"Eyhei" 

Evnn  Liuiulrt-is  art'  cool. 

II  {ni]ui>:S  run L  (1  <U  or  llilili  =  J IK) J  is  than  the  nnxL  snutenoe  will  Ih- 
"'Tiue.^  ehc'  “’FalEp." 

True: . 

Section  9.4:  Loops  -  repeating  things 

We  can  create  loops  in  latex.  They  are  similar  but  not  as  customizable  as  loops  in  other  programming  languages. 
One  alternative  to  use  loops  are  @loops.  If  we  use  a  command  which  includes  in  its  name,  we  must  be  put  it 
between  \makeatletter  and  \makeatother.  It  is  not  allowed  to  use  them  in  a  macro  which  describes  a  new 
definition. 

Wrong: 
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\def \is#1 #2 {\makeat letter \@if star {#1 }{#2}\makeatother 


Right: 

\makeatletter\def \is#1#2{\@if star {#1 } {#2} }\makeatother 

@for  loop:  \@for\command :  =  {list}\do{commands} 

Example : 

\makeatletter 

\@for\sun :={rising( setting}\do{The  sun  is  \sun.} 

\makeatother 

It  creates  the  following  text:  The  sun  is  rising.  The  sun  is  setting. 

@whilenum  loop:  \@whilenum  condition\do{commands} 

Example : 

\makeatletter 

\newcounter{int} 

\@whilenum\value{int}<1 0\do 

{\stepcounter{int}\ if thenelse{\isodd{\ value {int}}}{\theint}{}} 
\makeatother 

This  code  writes  odd  numbers  from  1  to  9. 

"loop  repeat"  loop: \loop  {commands}  \ifnum  condition  \repeat 
Executes  commands  till  condition  is  true. 

Example 

\setcounter{int}{1 } 

\loop 

\theint 

\addtocounter{int}{2} 

\ifnum  \value{int}<10 
\repeat 

This  code  does  the  same  as  @whilenum  loop. 

An  example  code: 

\documentclass {article} 

\usepackage{ifthen} 

\usepackage{amsmath}  %\text{}  command  needs  this  package 
\begin{document} 

Demonstration  of  @for  loop: 

\makeatletter 

\@for\sun :={rising, setting}\do{The  sun  is  \sun.  } 
\makeatother 

\newcounter{int} 

@whilenum  loop: 
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\setcounter{int}{0} 

\makeatletter 

\@whilenum\value{int}<20\do 

{\stepcounter{int}\ifthenelse{\isodd{\value{int}}}{\theint\text{  }}{}} 
\makeatother 

"loop  repeat"  loop: 

\setcounter{int}{1 } 

\loop 

\theint 

\text{  }\addtocounter{int}{2}\ifnum\value{int}<20 
\repeat 

\end{document} 


Demon tirttit ion  of  "for  loop. 

Tbic  hll3j  hi  The  h.lll  flaElins- 

1 !  w  Li  i  k  1 1 1 1 1 1 1  loop: 
i  :i  5  t  <j  ii  in  i§  it  m 

"  locrp  rflEMsat"  Loop: 

I  :i  "p  7  1)  LJ  i:i  I"p  17  11) 

Section  9.5:  Using  loops  in  Tikz 

Loops  are  useful  in  Tikz. 

The  following  code  draws  a  clock  without  numbers: 

\documentclass {article} 

\usepackage{ifthen} 

\usepackage{intcalc} 

\usepackage{tikz} 

\newcounter {num} 

\begin{document} 

\begin{tikzpicture} 

\makeatletter 
\setcounter{num}{1 } 

\newcounter{ angle} 

\draw  (0,0)  circle  (3cm); 

\@whilenum\value{num}<13\do{ 

\setcounter{ angle} {360} 

\multiply\value{angle}  by  \value{num} 

\divide\value{angle}  by  12 
\ if num  \intcalcMod{\value{num}}{3}=0{ 

\draw[line  width=4pt]  ( \theangle :2cm)  --  ( \theangle :3cm) ;  }\else 

{ 

\draw[line  width=1pt]  (\theangle:2.3cm)  --  ( \theangle :3cm) ; 

}\fi 

\addtocounter{num}{1 } 

} 

\makeatother 

\end{tikzpicture} 

\end{document} 

The  result: 
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Chapter  10:  Document  Classes 

Section  10.1:  Article 

\documentclass {article} 

When  to  use  the  article  class  ? 

For  articles  in  scientific  journals,  presentations,  short  reports,  program  documentation,  invitations, ...  1 

What  are  the  specificities  of  this  class  ? 

An  article  doesn't  contain  chapters  or  parts.  It  can  be  divided  in  sections,  subsections  and  paragraphs  etc. 
By  default,  the  title  is  shown  at  the  top  of  the  first  page,  and  not  on  a  separate  title  page. 

Simple  example 

\documentclass{ article} 

\title{Hello  world} 

\author{Me  } 

\date{\today} 

\begin{document} 

\maketitle 

Hello,  World! 

\end{document} 


Section  10.2:  Beamer 


\documentclass{ beamer} 

When  to  use  the  beamer  class  ? 

For  presentation  slides. 

What  are  the  specificities  of  this  class  ? 

The  output  is  landscape-oriented.  The  document  is  separated  in  "frames"  (slides). 

Simple  example 

Following  example  was  adapted  from  :  sharelatex.com/learn/Beamer 

\documentclass {beamer} 

\usepackage[utf8] {inputenc} 

\title{Sample  title} 

\author{Me} 

\date{\today} 

\begin{document} 

\f rame{\titlepage} 
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\begin{f rame} 

\f rametitle{Sample  frame  title} 

This  is  a  text  in  first  frame.  This  is  a  text  in  first  frame.  This  is  a  text  in  first  frame. 

\end{f rame} 

\end{document} 

Section  10.3:  Defining  the  document  class 

The  very  first  line  in  each  of  your  LaTeX  programs  should  do  this.  It  should  follow  the  form  \documentclass{ . . . }. 
What  you  put  within  the  curly  braces  is  very  important.  Some  document  classes  give  you  extra  commands  to  use, 
others  use  a  different  format,  and  all  have  specific  parameters  you  can  input  (described  in  the  parameters  section). 
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Chapter  11:  Drawing  Graphs 

Section  11.1:  TikZ  —  Graph  specifications 

TikZ  provides  syntax  similar  to  DOT  which  you  can  use  to  tighten  up  your  graph  drawing  code  considerably. 

\documentclass{ standalone} 

\usepackage{tikz} 

\usetikzlibrary {graphs, quotes, arrows .meta} 

\begin{document} 

\begin{tikzpicture} 

\graph [ nodes={draw, circle}, edges={- {Stealth [ ] }} ]  { 

A  ->  ["I"]  B, 

A  ->  C, 

C  ->  B 

}; 

\end{tikzpicture} 

\end{document} 


As  you  can  see,  you  trade  fine-grained  control  for  easier  syntax.  The  graphs  library  really  shines  when  you  specify 
more  complicated  graphs: 

\documentclass{ standalone} 

\usepackage{tikz} 

\usetikzlibr ary {graphs, graphs . standard} 

\begin{document} 

\ begin {tikzpictu re} 

\graph  { 

A  ->  {  subgraph  I_n  [V=  {B,C,D}]  }  ->  E 

}; 

\end{tikzpicture} 

\end{document} 
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A  — ►  B  — ►  E 


D 


There  are  many  more  options  and  pre-defined  graphs;  see  section  1 9  of  the  TikZ  manual. 

Section  11.2:  TikZ  —  Algorithmic  graph  drawing 

TikZ  implements  several  algorithms  for  automatic  graph  layouts  (requires  LuaLaTeX). 

\documentclass{ article} 

\usepackage{tikz} 

\usetikzlibrary {graphs, graphdrawing, quotes} 

\usegdlibrary {force} 

\begin{document} 

\ begin {tikzpictu re} 

\graph[spring  layout]  { 

A  ->  ["I"]  B, 

A  ->  {C,  D}, 

C  ->  {B,  D}, 

}; 

\end{tikzpicture} 

\end{document} 
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There  are  several  algorithms  and  many  options  to  influence  them.  See  part  IV  of  the  TikZ  manual  for  details. 

Section  11.3:  State  Transition  Diagram  of  a  Markov  Chain 

Suppose  the  following  matrix  is  the  transition  probability  matrix  associated  with  a  Markov  chain. 


0.5 

0.2 

0.3 

0.0 

0.1 

0.9 

0.0 

0.0 

1  .0 

In  order  to  study  the  nature  of  the  states  of  a  Markov  chain,  a  state  transition  diagram  of  the  Markov  chain  is 
drawn. 

\documentclass[12pt, a4paper] {article} 

\usepackage{tikz} 

\usetikzlibrary{shapes, arrows, positioning} 

\begin{tikzpicture} [->, >=stealth ', shorten  >=2pt,  line  width=3pt, 

node  distance=2cm,  style  ={minimum  size=20mm} ] 

\tikzstyle {every  node }=[font=\ huge] 

\node  [circle,  draw]  (a)  {1}; 

\path  (a)  edge  [loop  above]  (a); 

\node  [circle,  draw]  (b)  [ right=of  a]  {2}; 

\path  (b)  edge  [loop  above]  (b) ; 

\draw[->]  (a)  --  (b); 

\node  [circle,  draw]  (c)  [below=of  a]  {3}; 

\path  (c)  edge  [loop  below]  (c) ; 

\draw[->]  (a)  --  (c) ; 

\draw[->]  (b)  --  (c); 

\end{tikzpicture} 
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Section  11.4:  TikZ  —  Manual  layout 

Package  TikZ  lends  itself  very  well  to  drawing  graphs. 

This  is  a  small  example  (requires  TikZ  3.0+): 

\documentclass{ standalone} 

\usepackage{tikz} 

\usetikzlibr ary {positioning, arrows .meta} 

\begin{document} 

\ begin {tikzpictu re} [auto, vertex/ . style={draw, circle} ] 
\node[ vertex]  (a)  {A}; 

\node[ vertex, right=1cm  of  a]  (b)  {B}; 

\node[ vertex, below  right=1cm  and  0.5cm  of  a]  (c)  {C}; 

\path[-{Stealth[ ] }] 

(a)  edge  node  {1 }  (b) 

(a)  edge  (c) 

(c)  edge  (b) ; 

\end{tikzpicture} 

\end{document} 
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You  can  create  arbitrarily  complex  graphs;  beware  lengthy  code,  though.  Recall  that  there  is  \foreach  and  take  note 
of  all  the  positioning  and  styling  options  (cf.  TikZ  manual,  section  1 3  to  1 7). 
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Chapter  12:  Presentation  with  beamer 
package 

theme  AnnArbor 

color  theme  seahoarse 

Section  12.1:  Simple  one  author  title  slide 

\documentclass {beamer} 

\mode<presentation> 

\ uset heme {AnnArbor} 

\usecolortheme{ seahorse} 

\title[Short  topic ] {Awesome  long  topic} 

\author [Name] {Full  name} 

\institute[Institute  short  form] {Full  name  of  institute} 

\date{\today} 

\begin{document} 

\maketitle 

\end{document} 
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Awesome  long  topic 


Full  name 


Full  name  of  institute 


July  1,  2017 


«  □  ►  *  £5?  ►  4  ^  *  4  =  ►  ^  OQvO 

Name  (Institute  short  form)  Short  topic  July  11  2017  1/1 

Section  12.2:  Multiple  author  and  affiliation  title  slide 

\documentclass[ compress] {beamer} 

\mode\<presentation> 

\title[ ] {ABCDE  for  analysis  of  PQRS  systems} 

\author[]  { 

AA  AAAA  \inst{1} 

\and  BB  BBBB  \inst{1> 

\and  CC  CCCC  \inst{1} 

\and  DD  DDDD  \inst{1} 

\and  EE  EEEEXinst {2} 

\and  FF  FFFFXinst {3 } 

\and  GG  GGGG  \inst{3}} 

\institute[ ] 

{ 
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\inst{1  }% 

Department  of  UV,  Univ.  of  XYZ 
\and 

\inst{2}% 

Department  of  MN,  Univ.  of  XYZ 
\and 

\inst{3} 

Advanced  Centre  for  PQR 

} 

\date[ ] {\today} 

\begin{document} 

\begin{f rame} 

\titlepage 
\end{f rame} 

\end{document} 


ABCDE  for  analysis  of  PQRS  systems 


AA  AAAA  1  BB  BBBB  1  CC  CCCC  1 
DD  DDDD  1  EE  EEEE2  FF  FFFF3  GG  GGGG  3 

department  of  UV,  Univ.  of  XYZ 
2 Department  of  MN,  Univ.  of  XYZ 
3 Advanced  Centre  for  PQR 


July  1,  2017 


<  Q  ►  ■*  [fp  ►  <  iF  ►  <  .5  ► 


1  -O  0.0 
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Chapter  13:  Defining  macros 

Parameter  Details 

\macro  The  macro  to  define 

argcount  The  number  of  arguments  the  macro  expects  (optional) 

i  *  *  .  The  replacement  text  for  the  macro.  Inside  that  text  #1,  #2  etc.  are  replaced  with  the  macro 

replacement  text  r  r 

arguments. 

Section  13.1:  Basic  definition  of  macros 

Define  a  new  basic  command 

A  macro  can  be  defined  using  \newcommand.  For  example: 

\newcommand{\foo}{Just  foo,  you  see?} 

defines  a  macro  \foo  that  expands  to  Just  foo,  you  see?.  It  can  then  be  used  like  any  built-in  command,  for 
example  after  that  definition: 

He  said :  '  '  \foo 1 ’ 

expands  to 

He  said:  ''Just  foo,  you  see?’’ 

Define  a  new  command  with  arguments 

Macros  can  also  have  arguments.  The  number  of  arguments  is  given  as  optional  argument  between  the  command 
name  and  the  replacement  text.  In  the  replacement  text,  the  arguments  are  accessed  with  #1,  #2  etc.  For  example: 

\newcommand{\better} [2] {A  #1  is  better  than  a  #2.} 

\better{solution}{problem}  %  gives:  A  solution  is  better  than  a  problem 

Redefining  an  existing  command 

If  a  macro  has  already  been  defined,  \newcommand  gives  an  error.  To  give  a  new  definition  for  an  existing  command, 
\renewcommand  is  used  instead.  Other  than  the  different  name,  the  syntax  is  exactly  the  same.  For  example,  after 
the  definition  of  \foo  above,  one  could  use: 

\renewcommand{\foo}{Another  foo,  please.} 

After  that  redefinition,  the  macro  \foo  no  longer  expands  to  Just  foo,  you  see?  but  to  Another  foo,  please. 
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Chapter  14:  Build  Tools 

Section  14.1:  Arara 

Arara  is  a  cross-platform  automation  tool  that's  specially  designed  for  TeX.  It's  included  in  a  standard  distribution, 
so  there's  no  need  to  install  anything  additional.  It's  most  effectively  understood  as  a  means  to  record  the 
compilation  instructions  in  the  TeX  file  itself: 

%  arara:  pdf latex 
\documentclass{ article} 

\begin{document} 

Hello,  world 
\end{document} 

These  can  be  much  more  complicated,  though: 

%  arara:  pdf latex 
%  arara:  biber 
%  arara:  pdf latex 

%  To  support  a  self-contained  example,  this  builds  a  BibTeX  file  on-the-fly 
\ begin {f ilecontents}{ references . bib} 

@article{dijkstra, 
author  =  {Dijkstra,  Edsger  W.}, 

title  =  {Self-stabilizing  Systems  in  Spite  of  Distributed  Control}, 

journal  =  {Commun.  ACM}, 

issue.date  =  {Nov.  1974}, 

volume  =  {17}, 

number  =  {11}, 

month  =  nov, 

year  =  {1974}, 

issn  =  {0001-0782}, 

pages  =  {643--644}, 

numpages  =  {2}, 

url  =  {http://doi.acm.org/10.1145/361179.361202}, 

doi  =  {10.1145/361179.361202}, 

acmid  =  {361202}, 

publisher  =  {ACM}, 

address  =  {New  York,  NY,  USA}, 

keywords  =  {distributed  control,  error  recovery,  harmonious  cooperation,  multiprocessing,  mutual 
exclusion,  networks,  robustness,  self-repair,  self-stabilization,  sharing,  synchronization}, 

} 

\end{filecontents} 


\documentclass {article} 
\usepackage[backend=biber ] {biblatex} 
\addbib resource {references . bib} 

\begin{document} 

Hello,  World!  \cite{dij kstra} . 

\printbibliography 

\end{document} 
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Chapter  15:  Accessing  documentation  of 
LaTeX  packages 

Section  15.1:  CTAN 

The  Comprehensive  TeX  Archive  Network  (CTAN)  is  indeed  that,  the  comprehensive  repository  of  LaTeX  packages. 
Most  if  not  all  quality  packages  (and  more)  are  on  there,  and  all  the  good  ones  include  documentation. 

1 .  Enter  the  package  name  into  the  search  bar. 


e  i 

ea  Archive  Network 

]  Browse  T 

O  Se|gh  T  | 

Metwor* 

1 

2.  Select  the  package  from  the  list. 


Search  biblatex 


The  search  found  16  of  42  hits  in  1 0ms. 


2  3  Next 


■'■pKq-otiiatex 

Last  modified:  20134)5-15  17:3-3 

Topic  biblatex 
B i b L?TeX  bibliography  support 

Aopictibib  latex 

Last  modified:  2016-074)4  13:34 

Package  biblatex- jura 

BibLfTEX  stylefilesfor  German  legal  literature 

/plcg/btok3tex-jura 

Last  modified:  2015-03433  03:36 

Package  biblatex-bwl 
BibL^X  citations  for  FU  Berlin 

Last  modified:  2015-03-03  03:36 

Package  biblatex-nejm 

BiblATgX  style  for  the  New  England  Journal  of  Medicine  (NEJM) 

o^.'atolalea-nejm 

Last  modified:  2015433-03  03:36 


3.  Access  the  documentation  documents. 
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BibLATfiX  -  Sophisticated  Bibliographies  in  LaTeX 


B i b LjFTeX  is  a  complete  reimple mentation  of  the  bibliographic  facilities  provided  by  L^X.  Formatting  of  the 
bibliography  is  entirely  controlled  by  LA%X  macros,  and  a  working  knowledge  of  L?TeX  should  be  sufficient  to 
design  new  bibliography  and  citation  styles.  BibL^X  uses  its  own  data  backend  program  called  “Giber"  to 
read  and  process  the  bibliographic  data.  With  faiber.  EibLTEX  has  many  features  rivalling  or  surpassing  other 
bibliography  systems.  To  mention  a  few: 

o  Full  Unicode  support 

o  Highly  customisable  sorting  using  the  Unicode  Collation  Algorithm  +  CLDR  tailoring 
■o  Highly  customisable  bibliography  labels 

o  Complex  macro -based  on -the -fly  data  modification  without  changing  your  data  sources 
o  A  tool  mode  for  transforming  bibliographic  data  sources 

o  Multiple  bibliographies  and  lists  of  bibliographic  information  in  the  same  document  with  different  sort¬ 
ing 

o  Highly  customisable  data  source  inheritance  rules 

o  Polyglossia  and  babel  suppportfor  automatic  language  switching  for  bibliographic  entries  and  cita¬ 
tions 

o  Automatic  bibliography  data  recoding  (UTF-S  ->  latinl .  \M^K  macros  ->  UTF-S  etc) 
o  Remote  data  sources 

□  Highly  sophisticated  automatic  name  and  name  list  disambiguation  system 
o  Highly  customisable  data  model  so  users  can  define  their  own  bibliographic  data  types 
o  Validation  of  bibliographic  data  against  a  data  model 

o  Subdivided  and/or  filtered  bibligraphies.  bibliographies  per  chapter,  section  etc. 


Apart  from  the  features  unique  to  BibL^X.  the  package  also  incorporates  core  features  of  the  following  pack¬ 
ages:  babelbib,  bibtopic,  bibun  its,  chapterbib,  cite,  inlinebib.  mcite  and  mciteplus,  mlbib,  multibib,  splitbib. 


Sources 

Documentation 


a tejc/cojitrvbj  bvtaVatej 


Readme  as 

Package  documentation  (English) 


Version 

3.4 

License 

The  L?TeX  Project  Public  License  1 .3 

Copyright 

20 1 2-201 6  Philipp  Lehman.  Joseph  Wright.  Audrey  Boruvka.  Philip  Kime 
2006-2012  Philipp  Lehman 

Maintainer 

Philipp  Lehman  (inactive) 

Philip  Kime 

Contained  in 

TfX  Live  as  bib  latex 

MiKTEX  asbiblate* 

Topics 

BibL^X  bibliography  support 

b  i  b  1  i  oq  rap  h  y  p  rocesco  r 

Download  the  contents  of  this  package  in  one  zip  archive  (1 7.2M). 


Important:  CTAN  holds  the  most  recent  versions.  If  your  installation  is  outdated  the  documentation  won't  match! 
In  that  case,  refer  to  the  documentation  documents  shipped  with  your  LaTeX  distribution. 
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Section  15.2:  TeX  Live  —  texdoc 

If  you  use  the  TeX  Live  distribution  you  can  use  the  command-line  program  texdoc.  For  instance, 
texdoc  biblatex 

will  open  the  documentation  of  package  biblatex. 

Or  if  you  are  not  command-line-savvy,  the  same  can  be  found  online  at  http://www.texdoc.net/ 
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Chapter  16:  Creating  posters  using  beamer 

Creating  a  poster  using  beamerposter  package  is  very  similar  to  creating  a  single  frame.  Put  the  content  in  columns. 
Within  each  column,  separate  the  content  using  blocks. 

Section  16.1:  Orientation  and  size 

While  adding  the  beamerposter  package,  provide  the  required  parameters. 

\usepackage[orientation=landscape, size=a1 ] {beamerposter} 

You  can  also  customize  the  size  of  the  poster. 

\usepackage[orientation=portrait , size=custom, height=1 10, width=80, scale=1 .4] {beamerposter} 

The  height  and  width  dimensions  here,  are  in  cms.  The  scale  is  used  for  the  font  size. 

Section  16.2:  Basic  outline  of  a  beamer  poster 

In  landscape  orientation 

\documentclass[ final, t] {beamer} 

\mode<presentation> 

{ 

\uset heme {Berlin} 

} 

\usepackage[orientation=landscape, size=a1 , scale=1 , debug] {beamerposter} 

\usepackage{lipsum}  %  for  dummy  text 


\title[ ] {\huge  Awesome  title} 

\author[ ] {Marge  \textbf {Author  Namel }  \and  Author  Name2  \and  Author  Name3} 
\institute[ ] {\Large  Dept  of  XYZ,  ABC  Institute} 

\date{} 

\begin{document} 

\begin{f rame} 

\maketitle 
\begin{columns} [t ] 

\begin{column}{ .32\linewidth} 

\begin{block}{Some  heading} 

\lipsum[  1  ] 

\end{block} 

\begin{block}{Some  heading} 

\lipsum[ 1 ] 

\end{block} 

\begin{block}{Some  heading} 

\lipsum[ 1 ] 

\end{block} 


\end{column} 


0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 
'0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0 
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\begin{column}{ .32\linewidth} 


\begin{block}{Some  heading} 
\lipsum[ 1 ] 

\end{block} 

\begin{block}{Some  heading} 
\lipsum[ 1 ] 

\end{block} 

\begin{block}{Some  heading} 
\lipsum[ 1 ] 

\end{block} 


\end{column} 


0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/0/ 
'0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0  '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 


\begin{column}{ .32\linewidth} 

\begin{block}{Some  heading} 
\lipsum[ 1 ] 

\end{block} 

\begin{block}{Some  heading} 
\lipsum[ 1 ] 

\end{block} 

\begin{block}{Some  heading} 
\lipsum[ 1 ] 

\end{block} 


\end{column} 

\end{columns} 

\end{f rame} 

\end{document} 
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Lchcrr  ipsum  doicr  tit  imc;.  Ecnsectntuar  sdipis.org  dt  Ut  piinc  rht 
wstbuiimn  ut  plscfrtu  jc  arfipbcJnE  ^iae.  Sele,  Cu-rsbruH"  diaim  gr^da 
mjftirii.  Nam  arm  libaro.  ronmnv  cget.  oorsecieluw  id,  uulputate  a 
m-ignji  Donee  uehiojla  augve  eu  vienne  Pdlenlesqvt  bab'dim  n*crbi 
trlslkwi  ECfitaus  et  twtui  et  rtialtioada  fa^e  at  siirpis  eeei&s  Mauls  i£ 
Ido.  Cras  uiuvra  me^id  riusncus  im.  NulSia  st ;  Etta,  vesEibulum  umu 
fnrtgib  ultrcoes.  Phasdlus  eu  lellus  si  amet  1i*tct  grnvi&i  ptsctrat.  Integer 
inpwn  at  uci.-.s  in,  pmiun  quis.  vivwra  at,  nunc  I’rasent  cg«  «r-  ve! 
las  ultrices  bfeenrhim  Aenean  Faodbua  tfcdsi  inky  rtuilj  -viaisuKij  *o 

pubifii  at,  iViOllii  1C,  'll.:1 1  CuhjbLii  ZuC.ir  vSi-'  ptr  nulL.  DoiUbC  -din  Id 
wc  eget  reKii  Dub  nibh  iml,  congur  cu  occumsar  dsileud  sjp.i:ti  quip. 
di»*i  Du*  egeterd  slE  iwt  <yei  tfigiHsstm  ruttum 


Icvr-m  ipsum  calsr  sr  senet,  rcnswtefcier  sdipiscing  cl  t  Ut  puma  dir 
wsbulimn  in  plsceral  ac,  adipiwin  £  vh*  fets  Cim^bh m  dioum  •  e,raw*i 
rnjij-na.  N  arr.  jroj  k  bar~-.  non  uniray  ngcl  p3ihec„eL:ict  id  vulpulatea 
m-jgna  Drmec  vehcub  augur  eu  neqjie  PdlenErjqu-E  habitant  ratxbi 

trbHw!  wneaus  «  wne  d  maleuada  fa^ts  x  -u«i>s  eeeiK  Ma*ls  ut 
l».  Cras  viverra  mains  rhancus  sen  Nulla  Ft  lectus  vatibaJurri  uma 
irinpllo  ulfntri  Pfiasellus  eu  trllui  ill  arret  Eirlor  gravida  plnowjii  kitegev 
aapien  at,  iacuifc  in,  prsiiur  q-jiy  vAerra  be,  nmic.  Praewnt  rgel  seir  vel 
i«-  ulvica  bbenifiirTi  Ae*ej*i  Canobus  Mcvb>  color  nulla.  maiesiMda  eu 

jjuf-iinJr  It  MOlliSAC  lu.lj  -Gul  ibitur  UlC  Ecu  ciOl  ViulL.  Di3ftt!C  v><i£ 

trei  tgr.  lisLiL  Dub  niih  ni,  caiigpe  eu  accumian  elsrenc .  aagjtta  ciiis, 
diam  Oub  egat  ckI  sn  anwt  orcl  J*£uisiiw  rulrum 


Awesome  title 


An  lilt*  Name!  Author  Nnme2  Author  NttrneJ 

Depl  of  XYZ,  ABC  Institute 


heading 


Intern  ipsum  ndur  sr.  arnei  Donseo Pua  adipjang  ekt.  iJl  purus  elftr 
uescibdurti  ut  pJacerar  ad-pbcHig  vitae,  reiis  Curabim  lifciwn  ejavlda 
maurit  Nan  stej  libesrc-,  ncr  jmny  eger  EoaiociahJE'  id,  VL^uiatE 
nuc.rs  L'&ucc  vuhicjl-3  jl’. ju  cl  -ikuc  I't Iet-heile  lub.'.jT.  mo  h 

itistiqjue  se^ecius  es  ^tus-et  irialesuaita  farnes  ac  lurpls.  etestas  Uauru  m 
leo.  Cras  viverra  mnui  rhcc-cui  inr-.  Vi  la  rt  iertui  vcstibulum  uma 
iieejlle  uhiices.  PIhwSus  eu  tr*trssir  airva  toitsr  ara  viia  placerat.  Bntefier 

sa  pirn  est,  iaatlb  n,  prstium  .quis,  viverra  ac  nine.  Praesenl  egpt  sem  vd! 
leo  uhni«5  bibenJiun  Aenean  ^audbiis  M#bl  ifcf^  Mill,  iwfeuada  tu. 
laalmna-  st,  mold  ac  rtulls  CordtUir  auctor  umpo1  null.  Douot  uarius 
ord  egei  riser,.  Duis  nitri  mi,  nflgics  «i.  jcuima  n.  eieiadid,  Mgfetij  quis 
*vn  Oui  ega  i*q  aA  amet  wei  d<gressir*i  wmim 

lorcm  -  pan  D'dar  nt  sm**  conscmt’.io*  id  oseng  cLt.  Lk  pjrus  cl  A, 
v«tiWin-i  'H  pleceret  *.  aifpiscpiij  vitae,  fefis  CutaHiu»  demm  eravida 
maun  Nam  aicu  libero,  ncrunmy  tp:  ccn-iedBluar  id,  uulpuiate  a, 
rwiagpa  Ounec  vehicaila  aug.'E  eu  neque  Ptlenttsque  habnam  fi«<4h 

ipi^tKtuc  swKiiii  «  rttiva  et  nalKMda  Fjvnts  ac  tui^Is  teestas  Wawtia  ui 
iea  C  ras  lAverra  mEtus  rhoDtus  ter.  'I.k  la  ft  letUitwcstibuliim  unu 
■wnplla  ubncES  Ph-sseJltB  ™  teB^  art  *met  turtrjr  gpavrfs  pliceral.  kiteger 
up  if  cal  iatiila  h,  prcliiin  quia,  riverra  ac  nine.  P»«»n*.  Krai  asm  vd 
leoulwices  biberdurfi,  Ae Man  feud bua.  Merbi  tfoMp  Jt)  n^lesusda  eu. 
puluna  si  molts  ac  .mils  Curdblkit  Victor  iimpt  null.  Dciur  vacuti 
orci  ege:  riaja.  Di.ia  nitri  ini,  cci^ubcu.  acaurwn  eleiiefuf,  sjgr.Pi  quia 
iam  Otis  ee«  »o  sa  smrt  &rd  dtrissleii  rutiupi 


Lcftm  ipsum  dulor  an  amet,  ccnseictEbuEr  odipiicingelit.  Ut  purus  die. 
vesibniu^  ut.  pijcerai  ac,  *jipKir'-i;  iefta  CmabAur  Jictum 

maoiis.  Nimaioj  kbaro,  nec  uinmy  eget  oaniccrntuo' id  vulputite  a 
magna.  Dmwc  vehic  jli  augue  c  u  neque.  PdlenlEiquF  habnint  rriarbi 
IrkibqvK  teiiEttuc  el  no:  et  malmuada  tannes  ac  imps  igescas.  Mauris  Lit 
Ito.  Crss  -viverr*  meins  rHcmcua  sem  NuNn  et  lectus  vatibdum  uma 
ftlneJUa  ultrr«6  Phawllus  eu  tellusih  aim  imte  gravida  p^oe>#i  titc£d- 

sapun  si,  iacuiis  in,  pdicm  qub,  uhurra  nr  nunc  Pracurrl  rqet  :nr  vel 
<»  JlricH  bbennurn  AenFjm  iaucbiB.  Merbi  dolor  null p,  malesuadi  eu 
Dublnar  at.  nwlllsac.  null*.  GurabAui  mhot  eemper  <ulla  Douce  v»ius 
CVCi  Ffitt  V*JJE.  Dti*  q®K  rri.  cangUe  eu  JCCiUftHP  eleifeUd .  iatflL*  eini. 
diim  Dull  Lglit  ccLiil  i mfll  orci  dign iu iwi  rutruan 


In  portrait  orientation 

\documentclass[final, t] {beamer} 

\mode<presentation> 

{ 

\usetheme{ Berlin} 

} 

\usepackage[orientation=portrait, size=a1 , scale=1 , debug] {beamerposter } 
\usepackage{lipsum}  %  for  dummy  text 


\title[ ] {\huge  Awesome  title} 

\author [] {Marge  \textbf {Author  Namel }  \and  Author  Name2  \and  Author  Name3} 
\institute[ ] {\Large  Dept  of  XYZ,  ABC  Institute} 

\date{} 

\begin{document} 

\begin{f rame} 

\maketitle 
\begin{columns} [t ] 

\begin{column}{ .45\linewidth} 

\begin{block}{Some  heading} 

\lipsum[ 1 ] 

\end{block} 

\begin{block}{Some  heading} 

\lipsum[ 1 ] 

\end{block} 

\begin{block}{Some  heading} 

\lipsum[ 1 ] 

\end{block} 
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\begin{block}{Some  heading} 

\lipsum[ 1 ] 

\end{block} 

\end{column} 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% 


\begin{column}{ .45\linewidth} 

\begin{block}{Some  heading} 
\lipsum[ 1 ] 

\end{block} 

\begin{block}{Some  heading} 
\lipsum[ 1 ] 

\end{block} 

\begin{block}{Some  heading} 
\lipsum[ 1 ] 

\end{block} 

\begin{block}{Some  heading} 
\lipsum[ 1 ] 

\end{block} 

\end{column} 

\end{columns} 

\end{f rame} 

\end{document} 


GoalKicker.com  -  LaTeX  Notes  for  Professionals 


48 


Section  16.3:  Full  example  of  beamer  poster 

\documentclass[ final, t] {beamer} 

\mode<presentation> 

{ 

\uset heme {Berlin} 

} 

\usepackage[orientation=landscape, size=a1 , scale=1 , debug] {beamerposter } 

\usepackage{lipsum}  %  for  dummy  text 

\usepackage{graphicx}  %  for  dummy  image 

\usepackage{tikz}  %  for  tikzpicture 

\usepackage{pgfplots}  %  for  plot 

\usetikzlibrary{arrows, shapes, positioning} 


\title[ ] {\huge  Awesome  title} 

\author[ ] {Marge  \textbf {Author  Namel  }  \and  Author  Name2  \and  Author  Name3} 
\institute[ ] {\Large  Dept  of  XYZ,  ABC  Institute} 

\date{} 

\begin{document} 

\begin{f rame} 

\maketitle 
\begin{columns} [t ] 

\begin{column}{ .32\linewidth} 


\begin{block}{First  paragraph} 

\lipsum[  1  ] 

\end{block} 

\begin{block}{First  figure} 

Some  text  describing  figure 
\begin{center} 

\begin{figure} 

\includegraphics [ scale=0 .7] {example- image- a} 
\caption{First  figure  caption} 

\end{f igure} 

\end{center} 


\end{block} 


\begin{block}{First  list} 

\begin{itemize} 

\item  Nam  dui  ligula,  fringilla  a,  euismod  sodales,  sollicitudin  vel,  wisi. 

\item  Morbi  auctor  lorem  non  justo. 

\item  Nam  lacus  libero,  pretium  at,  lobortis  vitae,  ultricies  et,  tellus. 

\item  Donee  aliquet,  tortor  sed  accumsan  bibendum,  erat  ligula  aliquet  magna,  vitae  ornare  odio 
metus  a  mi. 

\item  Morbi  ac  orci  et  nisi  hendrerit  mollis. 

\item  Suspendisse  ut  massa. 

\item  Cras  nec  ante. 

\item  Pellentesque  a  nulla. 

\item  Cum  sociis  natoque  penatibus  et  magnis  dis  parturient  montes,  nascetur  ridiculus  mus. 
\item  Aliquam  tincidunt  urna. 
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\item  Nulla  ullamcorper  vestibulum  turpis. 
\item  Pellentesque  cursus  luctus  mauris. 
\end{itemize} 

\end{block} 


\end{column} 


0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/ 0/0/0/ 
'0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0  '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 '0 


\begin{column}{ .32\linewidth} 

\begin{block}{Second  list} 

\ begin {enumerate} 

\item  Nulla  malesuada  porttitor  diam. 

\item  Donee  felis  erat,  congue  non,  volutpat  at,  tincidunt  tristique,  libero. 
\item  Vivamus  viverra  fermentum  felis. 

\item  Donee  nonummy  pellentesque  ante. 

\item  Phasellus  adipiscing  semper  elit. 

\item  Proin  fermentum  massa  ac  quam. 

\item  Sed  diam  turpis,  molestie  vitae,  placerat  a,  molestie  nec,  leo. 

\item  Maecenas  lacinia. 

\item  Nam  ipsum  ligula,  eleifend  at,  accumsan  nec,  suscipit  a,  ipsum. 
\end{enumerate} 

\end{block} 

\begin{block}{First  split  block} 

\begin{columns} 

\ begin {column }{0 . 5\linewidth} 

\begin{center} 

\begin{f igure} 

\includegraphics[width=0 . 55\linewidth ] {example- image- b} 

\caption{Second  figure  caption} 

\end{f igure} 

\end{center} 

\begin{center} 

\begin{f igure} 

\includegraphics[width=0 . 55\linewidth ] {example-image-c} 

\caption{Third  figure  caption} 

\end{f igure} 

\end{center} 

\end{column} 

\ beg in {column }{0 . 5\linewidth} 

Morbi  blandit  ligula  feugiat  magna. 

\begin{itemize} 

\item  Nunc  eleifend  consequat  lorem. 

\item  Sed  lacinia  nulla  vitae  enim. 

\item  Pellentesque  tincidunt  purus  vel  magna. 

\item  Integer  non  enim. 

\item  Praesent  euismod  nunc  eu  purus. 

\item  Donee  bibendum  quam  in  tellus. 

\item  Nullam  cursus  pulvinar  lectus. 

\item  Donee  et  mi. 

\item  Nam  vulputate  metus  eu  enim. 

\item  Vestibulum  pellentesque  felis  eu  massa. 

\end{itemize} 
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\end{column} 

\end{columns} 

\end{block} 


\begin{block}{First  tikz  picture} 

Morbi  blandit  ligula  feugiat  magna.  Nunc  eleifend  consequat  lorem.  Sed  lacinia  nulla  vitae  enim. 
Pellentesque 

tincidunt  purus  vel  magna. 

\begin{center} 

\begin{f igure} 

\begin{tikzpicture} 

%  Definitions 
\pgfmathsetmacro{\b}{75} 

\pgfmathsetmacro{\a}{1 5} 

\pgfmathsetmacro{\R}{2} 

\pgfmathsetmacro{\r}{1 } 

\pgfmathsetmacro{\P}{\R*tan( \b) } 

\pgfmathsetmacro{\Q}{\R/cos( \b) } 

\pgfmathsetmacro{\p}{\r/tan( \a) } 

\pgfmathsetmacro{\q}{\r/sin( \a) } 

%  Pulleys 

%  big  pulley 

\draw  (0,0)  circle  (\R)  ; 

\fill[left  color=gray ! 80,  right  color=gray ! 60,  middle 
color=white]  (0,0)  circle  (\R)  ; 

\draw[thick,  white]  (0,0)  circle  (.8*\R); 

\shade[ball  color=white]  (0,0)  circle  (.3)  node[left, xshift=-5]  {$P$}; 

%  small  pulley 

\draw  (\Q+\q-.3,  0)  circle  (\r); 

\fill[left  color=gray ! 80,  right  color=gray ! 60,  middle 
color=white]  (\Q+\q-.3,  0)  circle  (\r)  ; 

\draw[thick,  white]  (\Q+\q-.3,0)  circle  (.8*\r); 

\shade[ball  color=white]  (\Q+\q-.3,0)  circle  (.15) 
node[ right,  xshift=2]  { $Q$ } ; 

%  belt  and  point  labels 
\begin{scope} [ultra  thick] 

\draw  (\b:\R)  arc  ( \ b  :  360- \ b : \ R )  ; 

\draw  (\b:\R)  --  (  \P,  0  ); 

\draw  ( - \b : \R)  --  (  \P,  0  ); 

\draw  ( \Q- .3,0)  --  +  (\a:\p)  arc  ( 1 05 : - 1 05 : \ r )  ; 

\draw  ( \Q- .3,0)  --  +  ( - \ a  : \ p ) ; 

%\draw  (\b:\R)  arc  (\b:360-\b:\r)  ; 

\end{scope} 

\draw  (0,0)  --  (\b:\R)  node[midway,  above, sloped ]  { $R$ }  node[above]  {$A$}; 

\draw  (-\b  \R)--(0,0)  ; 

\draw  (\Q+\q-.3,0)  --  +(105:\r)  node [midway , above,  sloped]  { $ r $ } 
node[above]  { $E$ } ; 

\draw  (\Q+\q-.3,0)  --  +(-105:\r)  node[below]  { $D$ } ; 

\node[below]  at  ( - \b : \R)  { $ B $ }  ; 

\node[below]  at  (\Q-.3,0)  { $C$ } ; 

%  center  line 
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\draw[dash  pattern=on5pt  off3pt]  (0,0)  --  ( \Q+\q- .3 , 0) ; 

%  angle  label 

\node[fill=white]  at  (0.73*\Q,  0)  {$\theta$}  ; 

\draw  ( \Q-1 .8,0)  arc  (180:195:1 .5) ; 

\draw  ( \Q- 1  .8,0)  arc  (180:165:1.5); 

\end{tikzpicture} 

\caption{First  tikz  picture  caption} 

\end{figure} 

\end{center} 

Donee  bibendum  quam  in  tellus.  Nullam  cursus  pulvinar  lectus.  Donee  et  mi.  Nam  vulputate  metus  eu 
enim.  Vestibulum  pellentesque  felis  eu  massa. 

\end{block} 

\end{column} 


0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 0/ 
/Q  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0  '0 


\begin{column}{ .32\linewidth} 

\begin{block}{Second  paragraph} 

Fusee  mauris.  Vestibulum  luctus  nibh  at  lectus.  Sed  bibendum,  nulla  a  faucibus  semper,  leo  velit 
ultricies  tellus,  ac  venenatis  arcu  wisi  vel  nisi.  Vestibulum  diam.  Aliquam  pellentesque,  augue 
quis  sagittis  posuere,  turpis  lacus  congue  quam,  in  hendrerit  risus  eros  eget  felis.  Maecenas  eget 
erat  in  sapien  mattis  porttitor.  Vestibulum  porttitor.  Nulla  facilisi.  Sed  a  turpis  eu  lacus 
commodo  facilisis.  Morbi  fringilla,  wisi  in  dignissim  interdum,  justo  lectus  sagittis  dui,  et 
vehicula  libero  dui  cursus  dui. 

\end{block} 

\begin{block}{First  table} 

\begin{center} 

\beg in {tabula r}{lrrrrrr} 

\hline 

&  AAA  &  BBB  &  CCC  &  DDD  &  EEE  &  FFFW  \hline 
XXX  &  1  &2&3&4&5&6W 
YYY&1  &2&3&4&5&6W 
ZZZ&1  &2&3&4&5&6W 

\hline 

\end{tabular} 

\end{center} 

\end{block} 

\begin{block}{First  plot} 

\begin{center} 

\begin{figure} 

\begin{tikzpicture} 

\begin{axis} [ 

width=0 .7\linewidth, 

max  space  between  ticks=50, 

minor  x  tick  num=2, 

minor  y  tick  num=1 , 

tick  style={semithick, color=black}, 

xlabel=Value, 

ylabel=Time  (sec) , 

xtick={0,  50,  100,  150}, 

ytick={0,  2,  4,  6,  8}] 
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\addplot [smooth,  blue,  mark=*]  coordinates  {  (1,1.48)  (2,1.48)  (4,1.48)  (8,1.48)  (16,1.49) 
(32,1.49)  (64,1.49)  (128,1.85)  (136,5.87)  (138,6.84)  (139,7.46)}; 

\end{axis} 

\end{tikzpicture} 


\caption{First  plot  caption} 

\end{f igure} 

\end{center} 

\end{block} 

\begin{block}{Third  paragraph} 

Mauris  tempor  ligula  sed  lacus.  Duis  cursus  enim  ut  augue.  Cras  ac  magna.  Cras  nulla.  Nulla 
egestas.  Curabitur  a  leo.  Quisque  egestas  wisi  eget  nunc. 

\end{block} 

\begin{block}{Third  list} 

\begin{enumerate} 

\item  Nam  feugiat  lacus  vel  est. 

\item  Curabitur  consectetuer . 

\end{enumerate} 

\end{block} 


\end{column} 

\end{columns} 

\end{f rame} 

\end{document} 
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Chapter  17:  Engraving  Sheet  Music 

Section  17.1:  LilyPond 

The  LilyPond  notation  engraver  can  be  used  with  LaTeXvia  the  lilypond-book  command.  First  lets  create  a  LaTeX 
document  (with  the  file  extension  .  lytex)  to  embed  our  music  in: 

\documentclass [ letter paper, 12pt ] {article} 

\begin{document} 

\begin{center} 

{\fontsize{24pt}{24pt}\textbf {Twa  Corbies} }\\ 

\end{center} 

\ begin {flush  right} 

\textsc{Your  Name} 

\end{flushright} 

%  M/e  don't  need  to  require  anything  for  this  because  lilypond-book  will  process  it. 

\lilypondf ile{TwaCorbies . ly} 

\end{document} 

Then  we  create  our  LilyPond  file  ( .  ly),  including  the  lilypond-book-preamble .  ly  file  (which  LilyPond  will  know  how 
to  find): 

\version  "2.16.2" 

\ include  "lilypond-book-preamble . ly" 

voice  =  << 

\relative  c'  { 

\tempo  "con  affetto" 

\clef  bass 
\key  e  \minor 
\time  3/4 

a  a  b  |  c  a  a  |  g  a2  | 

a4  a  b  |  c2  ~  c8  a8  |  a8  g  a2  | 

\bar  " | . " 

} 

\addlyrics{ 

As  I  was  wal  --  king  all  a  --  lane 
I  heard  twa  cor  --  bies  make  a  mane. 

} 

>> 


\score  { 

<< 

\new  Staff  =  "voice"  { 

\voice 

} 

>> 

\layout  {  } 

\midi  { 

\context  { 

\Score 

tempoWholesPerMinute  =  #( ly :make-moment  90  4) 

} 
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} 

} 

to  build,  we  then  run  the  lilypond-book  command: 

lilypond-book  --include=mymusicsourcedirectory/  --pdf  TwaCorbies . lytex 
which  will  output  a  PDF  containing  your  LilyPond  engraved  music: 


Twa  Corbies 

Your  Name 


con  affetto 


W 

r  =- 

- 

j* 

^  *  X 

- 1 - : 

— 1 - - - - 

As 

I  was 

wal  -  king  all 

a  -  lane 

4 

n — 

— 

m- 

-# - f  P 

1 — m — 

& - JU 

2EI’  ■ 

i  = 

: - U 

J  - IK 

I  heard  twa  cor  -  hies  make  a  mane. 
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